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Claims 

Claims 1-42 have been cancelled. 

" 43. (Currently Amended) At least one of an imaging and raster-mode scanning apparatus comprising 
[ a sample holder for holding eatd a sample object . 

a b e am gonorator for g o n o rating nn e lectron boam , 
one means selected from the group comprisinQ 
means for generating an electron beam, 
means for generating a lioht beam, and 
means for determining a force onto said sample ob'fect 

actuator means for moving one of said electron beam, light beam or force determining means 
relative to a said sample object so as to form a scanner. 

an imago acquir o r for acquir i ng pixo lc of on means for fomnina an image when the p osition of one 
of said electron beam, light beam or f orce determining means is moved relatively to said sample 
object and optionally to a predetermined reference object so as to produce image signals, 
an image processor for processing said image signals, 
an image display device, 

an electrical fiiter having a signal input and a calibration input, 
at least one sensor that provides a first signal dependent on ambient influencex 
that might interfere with proper imaging and lead to image degradation . 

said electrical filter having a settable transfer characteristic that can be set by applying a second 
signal to said calibration input of said electrical filter so as to calibrate said apparatus, wherein said 
ambient influences detected by said sensor are compensated such that imago degradations 
a cqu i red by th e i ma g o a cqu i r e r ar c gr o at l y r o duc o d or oGcont iall y comp o noatod, to a certain 
extent and 

wherein said first signal dependent on the ambient influences passes through said electrical filter 
and is combined with driving signals for said actuator means of the apparatus to compensate the 
said ambient influences that hav e an adv o r co o ff o ct on might interfere with p ropRr imaging. 

44. (Previously Presented) The apparatus according lo claim 43, wherein the at least one sensor is 
adapted to detect at least one physical quantity outside the apparatus, and to output the first signal 
that depends on the ambient influences at the location of the at least one sensor. 

45. {Previously Presented) The apparatus according to claim 44. wherein the at least one sensor 
comprises at least one pick-up for electromagnetic fields, air vibrations and ground vibrations. 



Heiland 09/423,155 

(H) 98HEL1149USP 

Response to Final Action of May 5, 2004 



PAGE 3/18 * RCVD AT 9/22/2004 3:35:32 PM [Eastern Daylight TlmeJ * SVR:USPT0-EFXRF-1/5 * DNIS:8729306 * CSID:5053230865 « DURATION (mm-ss):06-50 



09/22/2004 13:36 FAX 5053230865 



M OBERT KESTENBAUM ^ USPTO 



121004 



Response Under 3 7 CFR 1.116 
Expedited Procedure 
Examining Group 2878 

46. (Previously Presented) The apparatus accxjrding to claim 43, wherein said signal input of the 
electrical filter is connected to an output of said image processor. 

47. (Previously Presented) The apparatus according to claim 43. further comprising a calibrator that 
mutually calibrates the filter. 



48. (Previously Presented) The apparatus according to claim 43, said electrical filter is a digital filter. 

49. (Previously Presented) The apparatus according to claim 43, wherein an output of the image 
processor is connected to said calibration input of the electrical filter 

50. (Currently Amended) The apparatus according to claim 43, wherein the second signal varies as a 
function of at l oaot on o of said relative position of said electron or light beam to said object, and of 
tim o Gontro 

51 . (Currently Amended) The apparatus according to claim 43, wherein the apparatus operates in a 
calibration mode and subsequently operates in an image mode, whereby, in the calibration mode, 

r p f ft r n n rn nh j nr t und e r amb i ont infl u u i iuu b w i th pr o ctorod undictort n d i m ngo .Qf tho r c for o nco object 
in tho i m a g e processor, and 

whoroin tho compar i son r e& u l t s in a diff e r e noo ropro co nt i ng on imag o d o f c c 
a first image signal of said reference object is provided In said image processor 
a second image signal of said referenc e object is provided under ambient influennfi5^ , 
then the first image signal and the second Image signal are compared in the imaoe processor 
resulting in an error signal which Is said second signal for calibrating said electrical filter by setting 
said transfer characteristic thereof, and 

whereby wherein by calibration of the electrical filter, ambient influences that degrade the image 

signals are gr ea tly red uce d or e ss e nt i a l ly compensated to a certain extent, for, and 

wh e roby tho Im a g o d o foctG ar o compon ca t o d for by maint a ining tho ca l ibrat i on in th o Imago mo de 



52. (Cun-ently Amended) The apparatus according to claim 51 , wherein in the calibration mode: 

said pr es tor o d und ist ort o d first image signal of the reference object m§ being present in said imaoe 
processors, as^a pr onto md ii nd ic tortod r o f o r e nco imagc -&i§naf. the apparatus scans, under 
ambient influences, a selected section of the reference object so as to obtain a distorted said 
second reference image signal, 

the image processor compares said pre^tered und is tort od first reference image signal with said 
^*etefte4 second reference image signal, so as to form said error signal from any difference 
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resulting from said comparison, and 

> wherein the apparatus stores, in a memory, data for generating the second signal for setting the 
transfer characteristics of the electrical filter for the image mode. 

53. (Previously Presented) The apparatus according to claim 52, wherein in the image mode: 
the apparatus scans the sample object to be imaged, and 

taking said data stored during the calibration mode as a basis, generates the second signal for 
defining the transfer characteristics of the electrical filter. 

54. (Previously Presented) The apparatus according to claim 44. wherein the apparatus is set up for 
automatically calibrating the electrical filter during an image mode. 

55. (Currently amended) The apparatus according to claim 54. wherein said aequifef image forming 
means Is adapted to scan said sample object to fonm successive image lines which define line 
centroids. or image centroids. and said image processor is set up for determining a temporal 
displacement of said line centroids of successive image lines across the image and output^ to the 
electrical filter, the second signal as a function of this temporal displacement. 

56. (Currently Amended) The apparatus according to claim 55. wherein the image processor is set up 
^ for determining a temporal displacement of said image centroids of successive images scanned by 

the image acquiror forming means and outputs the second signal as a function of this temporal 
displacement, as detemiined, to the electrical filter. 

57. (Previously Presented) The apparatus according to claim 54. wherein the electrical filter is set up 
for earring out a cross-correlation of the first signal and of the second signal. 

"58. (Previously Presented) The apparatus according to claim 43. wherein the apparatus is set up for 
reducing or compensating for the image degradation in two mutually orthogonal directions. 

59. (Previously Presented) The apparatus according to claim 43. wherein the apparatus comprises 
one of a scanning electron microscope, a force microscope, a surface roughness measuring 
instrument, an optical scanning microscope, a light microscope, a transmission electron 
microscope or a lithography installation. 



60. (Previously Presented) The apparatus according to claim 59, wherein in the case of the electron 
microscope, said actuator means comprises at least one of a deflector for deflecting an electron 
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> beam and a displacer that displaces said sample object. 

61 . (Currently Amended) The apparatus according to claim 69, wherein in the case of the4i§ht opticaf 
^^^""'nq microscope, said actuator means comprises a deflector device for deflecting said light 
beamLor a displacer thai displaces said sample object. 

62, (Currently Amended) AWeast^ne-o^ A light microscope of^a4fansmiEGiDn ofoctron microGcope. 
comprising 

a sample holder for holding a sample obj eRt^ 

a camera system for d i sp l aying a forming an image of said sample object. 

actuator means for moving said camera system relative to said sample object, 

an imag o acquirer for acquiring p i xolo means for con verting said image of said sample object and 

optionally of a predetermined reference object^ 

so as to producQ into image signals, 

an image processor for processing said image signals, 

an image display device. 

a digital electrical filter having a signal input and a calibration input, 

wherein said image processor, based on analysis of successive image signals, provides a first 
s'Snal dopond o nt on amb i ont influ o ncos that might i ntorforo with propor i mag i ng, .to be supplied tn 
said signal input of said dioital electrical filter, 

wherein said image acqu i r o r converting mean^ and said image processor cooperate to provide a 
second signaf d e p e nd e nt on ambi o nt i nfluonc os to be supplied tn calibration inp ut nf^^id 
dioitai electrical filter, 

said electrical filter having a settable transfer characteristic that can be set by applying said second 
signal to said calibration input of the electrical filter to effect the apparatus into a calibrated state, 
wherein said ambient influences are compensated s uch that im ago d o gradat i ono acquirod by th o 
imagfe^ae q u ir e r aro gr o atly roducod or orc o nti a l l y componcatod to a certain extent and 
wherein said first signal d o p o ndont on th e amb i ont inf l uonc o G passes through said electrical filter 
and is combined witb driving signals for said actuator means of the apparatus to compensate said 
ambient influences. 

63. (Currently Amended) A method for operating an imaging or raster-mode scanning apparatus for 
compensating ambient influences that may degrade the imaging of a sample ohiect. the apparatus 
indudinq an in ternal actuator or internal control elemf^nt ^nd an image pronf.,c;<tnr, 
comprising the steps of: 

providing a driving signal and driving said actuator or m n trol element tn produce an ImRne nf th^ 
sample ob jert, 
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providing a first signal dependent on the ambient influences, 

supplying said first signal to a signal input of an electrical filter having a settable transfer 
characterisljc which can be set by applying a second signal to a calibration input of the electrical 
filter, and 

passing the first signal directly through said electrical filter, 
providing an output signal of the electrical filter, 

P^^ Q^ ' ^ 'i^ g ^ combining said driving signai for an said internal control element of the apparatus aftd 
comb i ning oam e with said output signal of said electrical filter, which has an effect on the imaging 
of an said image processor of sa i d i maging or rocto r mod e scanning a ppa ratus , effecting the 
apparatus into a calibrated stale, by applying said second signal to the calibration input of the 
electrical filter for setting the transfer characteristic, such that any image degradation from ambient 
influences is gr o at l y r e duced or occo ntia ll y compensated fep to a certain extent . 

64. (Previously Presented) The method according to claim 63, wherein the calibration of the apparatus 
is carried out by manual setting of the electrical filter. 

65. (Previously Presented) The method according to claim 63. wherein said internal control element is 
a member of said image processor for efl^ecting the compensation of the image degradation. 

66. (Previously Presented) The method according to claim 63, wherein said internal actuator is a 
means for moving an electron beam relatively to a sample object so as to form a scanner and the 
compensation of the image degradation Is carried out at least partially by driving said internal 
actuator. 



"^67. (Cun-ently Amended) The method according to claim 63, also includino: 

providing a sensor which is arranged outside sai d imaainn or raster-mode scanning apparatus and 
is for detecting ambient influences that degrade t he imaarna, and drives said first signal In put of 
said electrical fifter^ 

providing a predetenmined ref erence obiect and a first image signal of said reference obiect. 
wherein the apparatus Is operated In a calibration mode an d sub se guently in a n i m age modoy 
whefeby by applying said second signal to said calibration input of said electrical filter which is 
produced by imaqinq of said reference obiec t under ambient influences to obtain a second imag e 
signal and comparing the second image sign a l of the reference obiect with said first image of the 
reference obiect. and 

wh o roby in th o ca li bration modo, th o d o g o fie ri ition of th o inri a g o ic groatly r o ducod or occont ial ly 
componoatod for 

wherein the apparatus I s subseouentiv operated in the Imaoe mndP 
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of tho i mago is at loast partiaKy comp o n c atoci for by ma i ntaining th e oa li bratfon, 
ev e n in the ov o nt of a change i n tho amblont i nflu o nc o s r 

68. (Currently Amended) The method according to claim 67, wherern the calibration mode comprises 
at least the following steps: 

acquiring an Image of a selected section of the predetermined reference obiect bv scanning the 
reference object avoiding degradations so as to produce said first Image signal of the selected 
section^ 

determining the first signal which depends on any ambient influence at the location of the sensor, 
by th e co n c or which is an-anged outside said imaging or raster-mode scanning apparatus: 
applying the first signal to the signal input of said electrical filter; 

acquiring an image of said selected section of the predetermined reference object by scanning of 
the reference object under ambient influence so as to produce a n actua l- said second Imaoe signal 
of the selected section; 

comparing tho actua l said second image signal of the selected section of the reference object 
under ambient influences with a prostor o d und i otort o d said first Image signal of the reference object 
so as to form an error signal which is a difference between prestorod undiotortod said first image 
signal and actual said second image signal; 

applying the said second signal, derived from said error signal, to the calibration input of said 
electrical filter for setting the transfer characteristic of the electrical filter, 
applying the output signal of the electrical filter to the signal input of a regulating amplifier; 
applying the output signal of said regulating amplifier to^ said internal actuator which is for 
scanning a sa mpl o obj o ct or said reference object by deflecting an electron or light beam by 
moving a s amp l o holder for said refe rence obiect relative to said beam, said deflecting of said 
beam or said moving of said-sample holder being influenced so as to correct imaging; 
repeating the iterations of the steps of comparing said actual second image signal and said 
prostorod undi o tortod nrst image signal so as to modify said characteristic of said electrical filter for 
minimizing said error signal and storing data determined by iterative calibration for providing the 
transfer characteristic of the electrical filter for said image mode. 

s.. 

69. (Currently Amended) The method according to claim 67, wherein m the image mode comprises 
the following steps : 

^^^'■^'"^q sn image signal of said sample object i s acquirod by scanning, with said settabie transfer 
characteristic of said electrical filter being fixed in said calibration mode. 
and whor oi n passing said output signal of said electrical filter aft e r pa s s i ng through a regulating 
amplifier, and 

is s upp lied supplying said amplifier ou tput signal to aa said internal actuator or control element. 

wh i ch iG a m o ans for mov i ng a boom r ola tivo l y to said camp io obj o ct i n tho manner of a c connor 
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W i th tho roGu l t that tfio amb i ont influoncoc that dn grndn th n imnj i n g nf sam p lo ob j ect a cqu iroci 
by th e ecan arc great l y reduc e d or o c cont i a ll y componsat e d for 

70. (Previously Presented) The method according to claim 63, wherein said image processor makes 
an image analysis of an image of a sample object or a reference object acquired by said imaging or 
raster-mode scanning apparatus and produces a setting signal dependent on such Image analysis 
which is applied as said second signal to said calibration input of said electrical filter. 

71 . (Previously Presented) The method according to claim 70, wherein the image analysis comprises 
a recursive determination of a temporal displacement of line centroids of successive image fines 
within the image of said reference object, and 

whereby said second signal is calculated from said temporal displacement 

72. (Previously Presented) The method acx^ording to cfaim 70, wherein successively images of said 
reference object are taken, wherein the image analysis comprises a recursive determination of a 

^ > temporal displacement of image centroids of said successive image, and 
wherein said second signal is calculated from said temporal displacement. 

73. (Previously Presented) The method according to claim 71 . wherein essentially a cross-correlation 
of the first signal with the second signal is carried out and an output signal of the electrical filter 
which is dependent on the cross-correiation between the first signal and the second signal is 
supplied to said actuator or control element. 

74. (Previously Presented) The method according to claim 63. comprising the steps of 
feeding said image processor with an image signal from an Image acquirer; 

applying a signal dependent on the result of said analyzing step as said first signal to said signal 
input of the electrical filter; 
^ applying a signal dependent on the result of the analyzing step as the second signal to said 
calibration input of the electrical filter; and 

applying the output of the electrical filter via a regulating amplifier to said internal actuator or said 
internal control element so as to reduce imaging degradation. 

75. (Currently Amended) The method according to claim 74, wherein . In successive time oerioris , 

^ successive images of said sample object or of a reference nh ject are producBri successive image 
lines within any successive image aequffed and line centroids thereof or image centroids of 
successive images are determined, and wherein said analyzing step comprises a recursive 
determination of any displacement of said line centroids of said successive image lines within the 
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image or a recursive determination of any displacement of said image centroids of successive 
images. 



76. (Previously Presented) The method according to claim 63. wherein control elements acting in two 
mutually orthogonal directions are provided for compensating any image degradation. 

77. (Currently Amended) An apparatus for compensating for ambient influences in imaging or raster- 
mode scanning apparatuses that may degrade the imaging with an image acquisition and an image 
processing device producing an image of a sample object or a reference object, comprising 

a caiibratable digital electrical filter with a signal input and a calibration input; 

a regulating amplifier which is electrically connected downstream of the eiectrical filter. 

an internal control element controlled by the regulating amplifier; 

wherein a first signal dependent on the ambient Influences Is applied to the signal input of the 
electrical filter which generates an output signal at the output of the electrical filter, and 
wherein a second signal is applied to the calibration Input of the electrical filter to calibrate the 
electrical filter, and 

wherein the internal control element has an effect on said image produced by said Image 
acquisition and image processing device, 

whereby in the calibrated state of the electrical filter, the image degradation is greatly roducod or 
e s Go nti all y -compensated-fef to a certain extent. 

78. (Cun^ently Amended) The apparatus according to claim 77, further comprising at least one sensor 
for detecting at least one physical quantity outside the imaging or raster-mode scanning apparatus, 
this sensor outputting the first signal which is dependent on the ambient influences at the location ' 
of the sensor. 



v79. (Currently Amended) The apparatus according to claim 49. wherein the apparatus is designed for 
operation in a calibration mode and for subsequent operation in an Image mode, whereby, in the 
calibration mode 

g first image signal of said reference object is provided, and under ambient influences a s«r.r>nH 
imafle signal of said reference object is provided, then the fir.^t i m aoe signal and the second Im^g ^ 
signal are compared in the image processor ^am hinnt infi ..nn r.n,j .yvhich dcgrada tho imjgo j ro 
>, d e t e ct o d by th o com p ar iso n of th o im a ap of th n pmHntnrminnH c^ih .»f^.„ p.f, rr hjp r t und o r jm b imi t 
i nfl n pn c ot w i th proctorod undiotort ed I m a g o oign al-o^ «> f P f o r nnr o ob jo ct i n tho imag o prooessers 
wherein the comparison results in a difference representing an error signal being assigned to the 
second signal for setting the transfer characteristic of said electrical filter, whereby by calibration of 
the electrical filter ambient influences which degrade the image signals are greatly roducod or 
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es s e nt ia l l y cQmpensated4Gf to a certain extent. 

(Previously Presented) The apparatus according to claim 49, wherein the apparatus is set up for 
automatically calibrating the electrical filter. 



81 . (Previously Presented) The apparatus according to claim 49. in the form of a light microscope or a 
transmission electron microscope also comprising means for analyzing temporal displacement in 
said image signals, the first signal also being determined from said temporal displacement in said 
image signals. 

82. (Previously Presented) The apparatus according to claim 56. in the form of a light microscope or a 
transmission electron microscope also comprising means for analyzing temporal displacement in 
said image signals, the first signal also being detemilned from the temporal displacement that is 
determined in said image signals. 

83. (Cun^ertly Amended) The apparatus according to claim 46. for operation in a calibration mode and 
subsequently operable in an image mode, whereby, in the calibration mode, a first image signal of 
said reference obiect is provided, and under ambient influences, a second image signal of said 
reference obiect is provided, then the fir s t image signal and the second imaoe signal are compared 
in the rmaae processor. 

optional roforonc Q ot> ) 6ct und o r amb i ont I'nfluonc e s with a pr o Gtor o d undictortod i mago cignal of the 
r e f e r e nc e obj o ct i n th e i mago prococcor 

wherein the comparison results in a difference representing an en^or signal being assigned to the 
second signal for setting the transfer characteristic of said electrical filter as to reduce ambient 
influences which might degrade imaging. 
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